A group of species belonging to the Ectobiinae is described in which the male genitalia show a reversed right-left asymmetry. The aberrant orientation can be explained by the mutation of a developmental gene regulating the right-left asymmetry of the last abdominal sternites. The hypothesis is put forward that similar mutations might also be responsible for the unique arrangement of the phallomere sclerites in the Plectopterinae and Blaberidae. The assumption of a symmetry reversal in the ancestors of these taxa is supported by the study of the muscular connections of the sclerites. As a consequence a new homology concept for the sclerites of Plectopterinae and Blaberidae is proposed.
INTRODUCTION
The male genital structures of Blattaria often show a high degree of right-left asymmetry. Such asymmetry is regularly found in the phallomere structure, but may also extend to the subgenital plate with the styli and the paraprocts which are often differentiated to grasping hooks. In the more advanced families (Blattellidae, Blaberidae) the most conspicuous structure of the phallomeres is a retractable hook on one side of the body. It may be present on the left (Blattellidae: Blattellinae, Ectobiinae, Nyctiborinae) or on the right side (Blattellidae: Plectopterinae; Blaberidae). Another very characteristic phallomere structure of the Blattellinae, Ectobiinae, and Blaberidae is the so-called "cleft sclerite" which is always found opposite the hook. The male genitalia of Blaberidae (and Plectopterinae) look more or less like exact mirror images of the genitalia of the other subfamilies of the Blattellidae (Fig. 24) .
Comparing the structures of the male genitalia of some Ectobius species (Ectobiinae) Brown (1975) found that the genitalia of E. panzeri were a mirror image of those of the other species of this genus: in E. panzeri the hook was on the right side. She concluded that E. panzeri might be an annectant species between Ectobiinae and Plectopterinae. In this paper another example of a reverse orientation of the male genitalia in species of Ectobiinae is described (Phyllodromica (Lobolampra) montana Chopard, 1936 and related species). The consequences of these findings on the homologization of the phallomere sclerites and on the classification of the Blattaria are discussed.
MATERIALS AND METHODS

Species studied
Ectobiinae Phyllodromica (Lobolampra) subaptera (Rambur, 1838) Spain, Prov. Segovia, Latablas, ca. 30 km S Aranda de Duero, 1000 m, 31.5.1985. P. (L.) montana Chopard, 1936 Morocco, Haut Atlas, Tizi-n-Test, 2100 m, 24.8.1984.
Apart from P. montana several other still undetermined species of Phyllodromica had been found in the Haut and Moyen Atlas. They all are very similar to P. mon-* Dedicated to my teacher Prof. Dr. Gerhard Krause on the occasion of his 80th birthday. tana having a subgenital plate without styli and showing the same symmetry properties. Provisionally this group of closely related species may be designated as the "montana-group". One of these species is depicted in Figs. 4-6; it was found in the Moyen Atlas, beween El-Ksiba and Tizi-n-Ait-Ouirra. The Ectobiinae were collected by the author at the localities indicated above. Examples of the latter three subfamilies were taken from laboratory cultures. In most cases formalin fixed animals were used.
Preparations
For the demonstration of the muscular connections between the phallomere sclerites and the subgenital plate the whole complex consisting of subgenital plate, phallomeres, vas deferens and accessory glands was dissected out of the abdomen. Aiter removing vas deferens and accessory glands the preparation was dehydrated in isopropanol, cleared in xylol, and mounted in Canada balsam. When only the sclerotized structures had to be studied the corresponding parts were first treated with 10 % KOH (20 hours at 40°) to rcmove the soft tissues, then washed in distilled water and subsequently transferred to isopropanol, xylol, and Canada balsam.
Terminology of the phallomere sclerites
The sclerites of the phallomeres have been numbered by McKittrick (1964) according to their occurrence and position in Cryptocercus; the phallomere structures of all other Blattaria may be derived from this basic pattern.
Cryptocercus has three phallomeres, a smaller ventral one with only a single sclerotized area, and two larger lateral ones, the left (L) and right (R) phallomere each consisting of three sclerites designated as L1, L2, L3 and Rl, R2, R3, respectively. In the Blattellidae and Blaberidae the ventral phallomere has been lost; the retractable hook of Plectoptcrinae and Blaberidae is homologized with R2, that of the Blattellinae with L3; the "cleft sclerite" of Blaberidae is homologous to L1, that of the Blattellinae to R2. There is one common sclerite differentiated in both families in a similar way, the virga, as it is sometimes called, designated by McKittrick as part of the left phallomere (L2d and L2vm) (Fig. 24) .
Mizukubo & Hirashima (in press) have proposed a completely different numbering system which is based on the assumption of a homology between the sclerites of left and right phallomere. However, I am not convinced this is correct (see below), and therefore, in this paper McKittrick's terminology will be used.
To avoid confusion I am following McKittrick's classification throughout, though, according to Vickery & Kevan (1983) , her use of Plectopterinae is invalid and should be Pseudophyllodromiinac.
RESULTS
Comparison of Phyllodromica subaptera and P. montana
Subgenital plate and phallomeres
The Ectobiinae have by far the most reduced phallomeric sclerites of all Blattellidae; there are only two sclerites on each side. In Ectobius (McKittrick 1964) there is a rodlike apodeme (L2vm) and a retractable hook (L3) on the left side; the sclerites of the right side consist of a tiny apodeme (R3) and a small cleft sclerite (R2). The male genitalia of P. subaptera are very similar to those of Ectobius (Fig. 1) . Apart from sclerite structure the main muscular connections have also been studied ( Fig.  2 ): L3 is connected by muscles to the proximal part of L2vm which on its part has a muscular connection to the long left apodemal process of the subgenital plate (sternite IX). The sclerites of the right phallomere are connected via muscles to the shorter right apodemal process of the subgenital plate. A short stylus is present only on the left side.
